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hydrocarbonate blocking of active sites. Some growth of Au
particles to above 3 nm was observed but the main cause of
deactivation was the adsorbed carbonate species produced.
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This is one of the largest materials engineering focused
conferences in the world. World Gold Council had a small
stand at the trade show, allowing it to publicise its
programmes supporting the industrial uses of gold including
Gold Bulletin, the business directory UtiliseGold
(www.utilisegold.com) and the GOLD 2006 conference
(www.gold2006.org).
Although the light metals (Al and Mg) were the pre-
dominant theme of the event (for which there were
approximately 4000 attendees), there was a good spread of
other material technologies including the precious metals.
There were about a dozen papers concerning gold,
including:
Deformation Behaviour of Nanoporous Gold was
presented by Erica Lilleodden from the Forschungszentrum,
Karlsruhe. She presented a study on the deformation
behaviour of nanoporous gold. Their material was made by
electrochemical dissolution of AuAg sheets with a nominal
grain size of 100 m and this results in a structure with pore
and wall size of the order of 20 nm. The presentation looked
at mechanisms of deformation in this fine-structured, coarse-
grained material as well as microstructural characterization.
It was not clear what, if any, end application they had
in mind.
Deposition of Conductive Films on Electronic Substrates
by Using Gold Nanopowders was presented by a team from
National Cheng Kung University and National Dong Hwa
University. The rationale for this work was the fabrication of
micro-interconnects without using the conventional
lithography-etching process. In this study, gold particles with
an average size of 5nm were selected. Utilizing spin coating
and ink-jet printing, they were deposited onto commonly
used electronic substrates, Cu, Ni and Al. After a curing
treatment, the degree of continuity and adhesion strength of
the coated film on the Ni substrate was better than that on
the Cu substrate, which was in turn better than the Al
substrate. Electrical resistivity of the gold film produced and
the interfacial reactions between the films and the substrates
were also examined. They compared well with the
performance of commercial gold nanoinks sold by ULVAC.
Effect of Copper Solution on Deformation Behaviour of
Nanocrystalline Gold, by a team from Lawrence Livermore
National Laboratory, focused on an interesting aspect of
nanocrystalline gold with copper solution additions in the
range of 0-12 wt.% and grain sizes below ~10 nm. Samples
were prepared using an electrodeposition technique. These
nanocrystalline foils have a typical thickness of above 10 mm,
and thus allowed the reseachers to carry out mechanical
property assessment using traditional mechanical
characterization techniques, such as tensile tests and
instrumented nanoindentation experiments. The Young’s
modulus, hardness, tensile strength, and tensile ductility were
determined as a function of grain size and solid solute
content. Special attention was also paid to interpret the
copper solid solute effect on strain rate sensitivity of these
materials. The evidence suggests that alloying could not only
substantially improve the mechanical properties of
nanocrystalline materials including gold, but also
fundamentally alter their deformation behaviour. 
Photo-Synthesis of Nano Gold Particles for Drug Delivery
by a group led by Prof. Yang from the University of Tapei,
reported a simple approach to generate gold colloidal from
HAuCl4 aqueous solution by synchrotron x-ray irradiation at
room temperature, without a reducing agent. It was also
observed that the addition of NaHCO3 easily modified the
size and size distribution of gold nanoparticles. Under
optimal conditions, the precipitated nanoparticles were well
dispersed and with uniform size, ~10 nm. They state that the
Au nanoparticle solution prepared with this simple, clean and
very fast process without toxic reductant is biocompatible –
and could be used for surface modification and drug
attachment procedures in the same bath. Their preliminary
drug carrying experiment showed that the produced gold
nanoparticles could successfully carry anti-tumour drug and
possess potential for drug delivery applications. Further
studies on accessing the capacity of drug loading, delivery
and release characteristics are currently underway.
Thickness Effects on the Plasticity of Gold Films was
presented by Megan J. Cordill from the University of
Minnesota with colleagues from Sandia National Laboratories,
Washington State University and the University of South
Florida. Gold films are used in advanced applications where
limited film thickness can affect the film’s mechanical
properties. It has been shown that as film thickness decreases
the energy required for film delamination also decreases. This
decrease is most likely due to the amount of plasticity
available for deformation. To examine these effects,
nanoindentation was employed to simulate a sharp crack on
the film’s surface. The indenter tip causes deformation by
dislocation nucleation. The time dependent elastic recovery
of the indents was monitored using scanning probe
microscopy techniques. Gold films (40 nm and 200 nm) were
indented using three tips: a blunt berkovich, a sharp
berkovich, and an ultra sharp cube corner. Each tip
demonstrated different behaviour as a function of film
thickness and initial indentation depth. 
Overview of the Use of Direct Write Technologies for Use
in Sensor Developments and Fabrication: was presented by
James W. Sears from South Dakota School of Mines and
Technology. Direct Write Technologies (DWT) provide a tool
for the novel manufacturing of various sensors and are also
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being used in electronics, engineered structures, and tissue
engineering. James described the precursor materials used as
inks and pastes for the Direct Write Technologies, which are
comprised of nano-scale particles (i.e., Ag, Au, Pt). The
presentation gave an overview of these technologies. With
reference to gold (following questioning) he claimed that
they had had significant difficulties with ‘balling’ of gold and
that one needed more complicated surface groups on the
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San Antonio, Texas – the location for TMS2006.
